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Plates and Flanges 


and 


W(R - r) 




27 xR + ujN 


(33.21o) 


The main flange ring can now be viewed as consisting of N equal sectors in 
which the load distribution between the ribs and the corresponding sectors of the 
flange can be calculated from a load ratio that follows directly from Eq. (33.21e) 
and Fig. 33.14 


0.1 6NRT t B* 
(B, + T)h*M,L) 


(33.24) 


Since the auxiliary function given by Eq. (33.22) is a dimensional quantity expressed 
in inches, the load-sharing equation above is nondimensional, in contrast with the 
ratio u) defined by Eq. (33.21m). 


STRENGTH OF FLANGE RIBS 


The analysis of load sharing between the stiffening ribs and the main flange ring 
must necessarily be considered as conservative because of the assumed pin-jointed 
supports (Fig. 33.15) and because the shearing stresses between the pipe wall and 
the rib have been neglected. In fact, the analysis appears to indicate that the 
weld between the rib and the wall might possibly be omitted in the double flange 
ring design for several manufacturing reasons. Some of these reasons include cost 
reduction, metallurgical control of welding procedure, reliability of weld inspection, 
and residual stress effects due to welding. 

While sizing a new compound flange, Eq. (33.24) may be useful in establishing 
the first criterion for sharing of the bending moment between the rib and the 
corresponding sector of the main flange. Combining Eqs. (33.24) and (33.21e) 
yields 


Mr = 


fW(R - r) 
N(l + f) 


Hence, the corresponding bending stress in the rib becomes 


(33.25) 


6 fW{R - r) 

bR ~~ NT,( 1 + f)(B t + Tf 


(33.26) 


Equation (33.26) is applicable to the stiffening ribs sharing the external load 
with the main flange ring on the premise that the weld between the rib and the 
pipe wall is sufficiently strong. Here again, our criterion should be conservative 
because the additional cross-sectional area T r x T included in Eq. (33.26) does 
not truly represent the effect of the pipe wall at the welded junction. However, 
for the purpose of the preliminary design, Eq. (33.26) is satisfactory, provided the 
maximum computed stress is elastic. Further interpretation of the maximum stress 
value may be made utilizing the concept of plastic correction. 



